Abstract-Effects of flurazepam, a benzodiazepine derivative, on Ca 21-Induced cardio stimulant contractile activity in normal Tyrode's solution and Ca 21-mediated con traction in K+-rich (19-22 mM) Tyrode's solution were investigated in electrically driven
The antiarrhythmic effect of benzodia zepines has been reported by some in vestigators.
Gillis et al. (1) found an in hibition of ventricular arrhythmia by chlordiazepoxide in cats. They suspected a depression of certain regions of the central nervous system as the site of this inhibition. Nevins et al. (2) reported that diazepam was not markedly effective against ouabain induced ventricular arrhythmia in dogs. This relatively low potency of diazepam was attributed to the propylene glycol used as diluent because this diluent had been shown to be arrhythmogenic in cats (3). Muir et al.
(4) stated that in dogs with coronary artery occulusion, diazepam reduced the frequency of ventricular ectopic activities by an unknown mechanism. We (5) also found that diazepam was effective against BaCl2-induced ven tricular arrhythmia in rabbits. This anti arrhythmic effect was suspected to be produced partly by a peripherally mediated mechanism that was probably concerned with its local anesthetic effect. On the other hand, 
Materials and Methods
Guinea-pigs of both sexes, weighing 350-500 g, were stunned. The heart was rapidly removed, and the left atrium was dissected free and suspended in an organ bath (50 ml) containing Tyrode's solution. The bathing fluid was bubbled with a mixture of 95% 02 and 5% C02 and was maintained at 33+0.5°C. These preparations were electri cally stimulated at a constant rate (1 Hz) and constant duration (3 msec) with a square wave electronic bipolar stimulator (SEN 3201, Nihon Kohden Kogyo Co., Japan). The contractile response of the atrial preparation was recorded isometrically on an ink-writing oscillograph (RJG-4002, Nihon Kohden Kogyo Co., Japan) through a force-displace ment transducer (SB-1T-H, Nihon Kohden Kogyo Co., Japan).
The composition of Tyrode's solution was as follows (mM) : NaCl, 137; KCI, 2.7; CaCl2, 1.81 MgC12, 1.1 ; Na2HP04, 0.4; NaHC03, 12, and glucose, 5.6. Tyrode's solution in a similar method to a). When the contraction was decreased, stimulus intensity was increased (threshold stimu lation), and CaC12 (2-9 mM) was added cumulatively to the medium. Inhibitory effects of flurazepam (3x10-5 M) on the cardio stimulant dose-response curve of CaCl2 (2-9 mM) were observed.
3) Studies on isoproterenol-induced con tractions As described in method 2) b), atrial preparations were exposed to K+-rich Tyrode's solution containing 22 mM K+ with an equimolar reduction of Na+. By this treatment, the preparations were depolarized and became unexcitable within a few minutes. Then isoproterenol (3.8x10 -6 M) was added (Fig. 2) . b) Effect on dose-response curve: When CaCl2 was cumulatively added, dose (Fig. 3). 3) Effects of flurazepam on isoproterenol induced contraction As shown in Fig. 4 , contractions of electri cally driven left atrium disappeared com pletely after depolarization in K+-rich (22 mM) medium. lsoproterenol (3.8 x 10-6 M)
induced contraction in thus depolarized pre parations. This isoproterenol-induced con traction was consistently blocked by flurazepam (3x10-5 M). (Fig. 4) partially restored these contractions. (Fig. 5 ).
Discussion
Flurazepam (1 x10-6 and 1 X 10-4 M) noncompetitively inhibited Ca"-Induced contraction in normal Tyrode's solution. Inhibitory effects of flurazepam on Ca2+ induced contraction at high doses of Cal' are more prominent than those at low doses. In general, competitive antagonism between Ca2+ and Ca2+-antagonists in normal Tyrode's solution is not seen in all cases.
Perhexiline is considered as a Ca 2+-antago nist and Vaughan Williams (11) 
